The effects of hyperoxia exposure on lung function and pulmonary surfactant in a rat model of acute lung injury.
The objective of this study was to determine if prolonged hyperoxia exposure would deplete antioxidants, resulting in excessive oxidative stress that would lead to oxidation of pulmonary surfactant and contribute to lung dysfunction. Rats were exposed to either hyperoxic (> 95% O(2)) or normoxic (21% O(2)) oxygen concentrations for 48 or 60 hours. Pulmonary compliance, inflammatory cells, and total protein levels were measured as indicators of lung injury. Bronchoalveolar lavage (BAL) samples were analyzed for surfactant composition, antioxidant content, and markers of oxidative stress. Antioxidants were also measured in lung tissue and plasma samples. Hyperoxia exposure for 60 hours resulted in increased protein and inflammatory cells in BAL, and lower pulmonary compliance, compared to all other groups. Total surfactant and surfactant large aggregates were increased following 48 hours of hyperoxia exposure, with a further increase following 60 hours. Animals exposed to 60 hours of hyperoxia also demonstrated lower ascorbate levels in lung tissue, increased lipid peroxides in BAL, and increased oxidation of phosphatidylglycerol species in surfactant. This study demonstrates that the balance of oxidant/antioxidant components is disrupted within the lung during periods of hyperoxia, and that although surfactant lipids may be susceptible to oxidative damage, they do not likely represent a major mechanism for the lung dysfunction observed.